Study objective-The aim was to investigate risk factors for cancer of the buccal and labial mucosa in Kerala, southern India.
Design-The investigation was a casecontrol study.
Setting-Regional Cancer Centre, Trivandrum, Kerala, and local teaching hospitals.
Participants-Cases were all those registered with oral cancers at the Regional Cancer Centre during 1983 and 1984 (n = 414). Controls (n = 895) were selected from admissions to the cancer centre who were found to have non-malignant conditions, or from patients attending outpatients in teaching hospitals of Trivandrum medical college with nonmalignant conditions.
Measurements and main results-The risk in males of the following habits was investigated: pan (betel)-tobacco chewing, bidi and cigarette smoking, drinking alcohol, and taking snuff. Only pan-tobacco chewing was investigated in females as very few indulged in other habits. Among males predisposing effects were found for pantobacco chewing (p < 0-001), bidi smoking (p < 0001), drinking alcohol (p < 0-001), and taking snuff (p < 0-01). As in males, pantobacco chewing also had a predisposing effect in females (p < 0-001). Duration of use was a better predictor of risk than either daily frequency of use or total lifetime exposure, both for pan-tobacco chewing (especially if the habit started before age 21 years) and bidi smoking. However, there were also very high risks associated with the current occasional use of both factors. Pan 21) . Table VI gives the results of analysis of total lifetime habits, that is, the product of frequency In males we observed significant interactions with age of pan-tobacco duration (p < 0 001) and alcohol duration (p<0 05). Age specific relative risks for these variables are given in table VIII. Although in those aged under 50 the confidence intervals are wide, the relative risks are indubitably larger than in those aged 50 or more.
In females, significant interactions with age were observed for frequency and duration (p < 0-05 in both cases) of pan-tobacco chewing. Again, the excess risk conferred by the habit was greater in the younger age group (see table IX).
To examine further the interactions of age and pan-tobacco duration in males and females, we excluded those who did not have the habit or who only occasionally chewed, and tested the interaction after adjustment for age at the start of the habit. In both males and females, the Interactions among habits were assessed by first dichotomising habits to 'never/ever' to avoid the difficulties of interpretation and insensitivity arising from sparse data. The only two factor interaction observed was between pan-tobacco chewing and bidi smoking (p < 0-05). As can be seen from table X, the cumulative effect of both habits is represented by a relative risk of 2146 (relative to a baseline of neither habit), and not 60-12, the product of 14 28 and 4 21 which we would expect were there no interaction.
No significant three factor interactions were observed. To illustrate the cumulative effect on risk of three predisposing factors in the absence of such an interaction, table XI shows relative risks by pan-tobacco chewing, bidi smoking, and alcohol use. The baseline group is made up of those never indulging in any of the three habits.
In considering risk stratified by several factors, note that with sufficient data to quantify the habits, the relative risk gradients would almost certainly be larger.
Discussion
This study reveals pan-tobacco chewing to be the major risk factor for cancer ofthe buccal and labial mucosa. Previous case-control studies in various parts of India on cancer of the buccal and labial mucosa have resulted in relative risk estimates ranging from 3 9 to 39.5 8 19 20 Relative risk estimates here suggest that daily frequency and early age of starting pan-tobacco chewing are the major predictors of risk. Dose-response relationships between relative risk and frequency/ duration of chewing have not previously been examined in detail in India. The working group of the IARC was able to calculate the dose-response relationship between daily frequency of chewing and oral cancer risks in only two studies reported from India.7 21 This is probably the first study from India which examines the dose-response in terms of duration of chewing in years and total life time exposure (chewing years = the product of daily frequency and duration of chewing in years).
Buccal mucosa seems to be the site at greater risk of malignancy in pan-tobacco chewers as compared to other intraoral sites. This is suggested by the higher proportion of buccal mucosa cancers in Bangalore, Madras, and Singapore Indians"6 (who are ethnically south Indians), where betel quid chewing is more common than in northern India. In Bombay, Poona and Nagpur, the tongue is the predominant site of intraoral cancer. 6 The highest age adjusted rate for buccal mucosal cancers is reported in Madras for males and in Bangalore for females. The dominant habit in these areas is chewing pan with tobacco. The predominant occurrence of malignancy in the buccal mucosa among chewers is probably due to the constant contact with the quid while chewing. In early studies, the Bidi smoking has emerged as an independent risk factor for cancer of the buccal and labial mucosa in our study. Jussawalla 73 ,o could be prevented by elimination of pan-tobacco chewing alone, and 85°% could be prevented by elimination of both habits. These results are tentative, in view of the interaction between the two habits mentioned above. Nevertheless, the indication is that a substantial majority ofcases are attributable to chewing of pan-tobacco.
